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© Titan ia extrudates. 

© The invention relates to a process for the preparation of a shapable dough which comprises mixing and 
kneading a particulate titania with water and an alkanolamine or ammonia or an ammonia-releasing compound to 
obtain a mixture having a total solids content of from 50 to 85% by weight, the alkanolamine or ammonia being 
present in an amount of from 0.5 to 20% by weight on the total solids content of the mixture, to a shapable 
dough obtained by this process, to the preparation of titania extrudates therefrom and to their use as catalyst 
carriers in hydrocarbon conversion processes, in hydrogenation processes, in hydrocarbon synthesis processes 
or in the purification of exhaust gases. 
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TITANIA EXTRUDATES 



The present invention relates to the preparation of titania extrudates. to the preparation of a shapable 
dough for titania extrudates, to a shapable dough for titania extrudates and to the preparation of calcined 
titania extrudates and to their use. 

Titania is a well-known material, which is often used as catalyst carrier or catalyst in various processes. 

5 It should be noted that the titania-containing catalyst systems described in the art are invariably based on 
titania powder, which does not make such systems directly suitable for industrial applications. In order to 
bring titania into an industrially more appropriate form it has been recently described in DE-C-3217751 to 
produce titania pellets by pelletising pyrogenically manufactured titania using a certain class of pelletising 
agents such as polyvalent alkanols and, in particular, graphite in powder form. 

io Thusfar, it has not been possible to extrude titania like other carriers such as alumina in conventional 
extrusion equipment to give reasonably strong products. Since titania is an interesting carrier material, 
especially in the absence of binder material, it was considered important to investigate whether this 
notoriously difficult to shape material could be subjected to an extrusion process to obtain titania extrudates 
of sufficient strength to be of industrial importance. 

75 It has now been found that titania extrudates can be suitably prepared when use is made of an 
alkanolamine or ammonia or an ammonia-releasing compound in the preparation of a dough from which 
titania extrudates can be obtained. 

The present invention therefore relates to a process for the preparation of a shapable dough which 
comprises mixing and kneading a particulate titania with water and with an alkanolamine or ammonia or an 

20 ammonia-releasing compound to obtain a mixture having a total solids content of from 50 to 85% by weight, 
the alkanolamine or ammonia being present in an amount of from 0.5 to 20% by weight on the total solids 
content of the mixture. 

The invention further relates to a process for the preparation of titania extrudates which comprises 
mixing and kneading a particulate titania with water and with an alkanolamine or ammonia or an ammonia- 
25 releasing compound to obtain a mixture having a total solids content of from 50 to 85% by weight, the 
alkanolamine or ammonia being present in an amount of from 0.5 to 20% by weight on the total solids 
content of the mixture and extruding the mixture. 

The invention further relates to a process for manufacturing calcined titania extrudates which comprises 
extruding a shapable dough into titania extrudates and drying and calcining the titania extrudates to a final 
30 temperature of between 300 ° C and 1000 * C, and to calcined titania extrudates obtained by said process. 

The titania to be used in the process according to the present invention can be both of rutile and of 
anatase nature. Also mixtures of both forms of titania can be suitably applied. In the event that it is 
necessary or advisable to use titania containing both rutile and anatase it will be clear that the preferred 
rutile:anatase ratio to be applied will be depending to some extent on the particular application concerned. 
as Generally, ratios ranging between 0.66:1 and 100:1 can be suitably applied. When aiming at synthesis gas 
conversion reactions preference is given to the use of rutile :anatase ratios of at least 2:1. Examples of a 
suitable titania source comprise commercially available P25 (Degussa), a low surface area titania (a mixture 
of anatase and rutile) and a high surface area material consisting of anatase. Also various forms of 
pyrogenically produced titania can be used in the preparation of the shapable doughs and the correspond- 
40 ing extrudates in accordance with the present invention. 

The total solids content of the mixture of titania, alkanolamine or ammonia or ammonium-releasing 
component (expressed as ammonia) and water ranges from 50 to 85% by weight, preferably from 55 to 
80% by weight and more preferably from 60 to 75% by weight, in order to obtain an extrudabie mixture. 

The amount of alkanolamine or ammonia or ammonia-releasing component (expressed as ammonia) 
45 ranges from 0.5 to 20% by weight, preferably from 2 to 15% by weight, more preferably from 3 to 10% by 
weight, calculated on the total solids content. 

Suitable, ammonia-releasing compounds other than NHUOH or alkanolamines can be used in the 
formation of the shapable doughs and the extrudates produced therefrom. Ammonia-releasing compounds 
are defined for the purpose of the present invention as compounds capable of releasing NH 3 gas on 
so decomposition, e.g. under the influence of heat. 

Suitable alkanolamines to be used in the process according to the present invention comprise the 
mono-, di- and tri- alkanolamines. Preferred are monoalkanolamines, such as those containing 2 to 10 
carbon atoms, e.g. ethanolamine, propanolamine. hexanolamine, nonanolamine and decanolamine. Other 
examples of suitable alkanolamines comprise diethanolamine and triethanolamine. Preference is given to 
the use of monoethanolamine. If desired, mixtures of alkanolamines or mixtures comprising ammonia and 
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one or more alkanolamines can be suitably applied. comprise a 

^conium 10 the composition .0 bo r»en found 

""T^Z^T^L^ Is no,™,,, carded out a, a temple in the - JJ^-? »^ 
^?c^c"raferably. the caWnanor, Is earned out * . temperaM. ,n the range of from 450 C to 750 
•C, most preferably in the ranrje of from 475 C to 725 C. catalysts which are normally 

s— > s-c* * 

the denoxing of nitrogen containing oxygenates. Rcrher-Troosch type reactions aimed at 

Examples of hydrocarbon synthesis reactions ^".^^ In particular, the titania 

producing (long chain) hydrocarbons from <f™ J^*"£ 5? meta"s as Son nickel or cobalt, 
exudates loaded with suitable Fischer-Tropsch metalfs ), •» G oup ™ ™* ,s ^ ^ ^ d in the 
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EXAMPLE I 



A mixture was prepared having the following composition 
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titania (ex Degussa) 


74.5 g 


water (demineralized) 


32.5 g 


monoethanolamine 


2.6 g 


(ME A) 




total 


109.6 g 
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The mixture was prepared by adding the MEA and water to the titania and the mixture was kneaded for 30 
minutes. The resulting mix was extruded on a laboratory extruder. The obtained extrudates (1.5 mm) were 
dried at 120 C for 2 hours and calcined for 2 hours at 500 ' C. 

The titania obtained had the following properties: 
BET surface area 52 m 2 /g 
medium pore diameter 32 nm 
pore volume 0.29 ml/g 

EXAMPLE II 

The experiment as described in Example I was repeated using a mixture containing 200 g of titania 
powder, 80 g of water and 8 g MEA. The mixture was kneaded for 45 minutes and then subjected to 
^^T^u^'ac^are^st m^/g ""^ described in Exam P ,e 1 The titanja obtained had the following properties: 
medium pore diameter 39 nm 
pore volume 0.36 ml/g 
bulk crushing strength 0.59 MPa 

EXAMPLE III 

The experiment as described in Example I was repeated using 150 g titania powder, 30 g water and 30 

9 w!.T 0n If i 25 ° /e * The miXtUre WaS kneaded for 20 minutes ' Subsequently, two batches of 10 g water were 
added and the mixing was continued for another 25 minutes. The mixture was extruded, dried and calcined 
as described in Example I. The titania obtained had the following properties* 
BET surface area 47 m 2 /g 
medium pore diameter 27 nm 
30 pore volume 0.30 ml/g 

bulk crushing strength 0.62 MPa 
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EXAMPLE IV 

35 

A mixture was prepared having the following composition 



titania (ex TIL) 




228 g 


water 




110g 


MEA 




5g 




total 


343 g 



The mixture was kneaded for 45 minutes. The mixture was then extruded, dried and calcined as described 

in Example I. The titania obtained had the following properties: 

BET surface area 82 m 2 /g 

medium pore diameter 37 nm 

pore volume 0.36 ml/g 

bulk crushing strength 0.25 MPa 



EXAMPLE V 

A mixture was prepared from 1 14 g titania (ex TIL) 
added 5 g MEA and 150 g water. During the next 45 
portions. The resulting mix was extruded, dried and 
obtained had the following properties: 



and 107 g silica (ex Crossfield). To this mixture were 
minutes, another 60 g of water was added in small 
calcined at 700 °C for 2 hours. The titania-silica 
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BET surface 192 m 2 /g 
medium pore diameter 22 nm 
pore volume 0.76 ml/g 
bulk crushing strength 0.33 MPa 



EXAMPLE VI 

" A mixture was prepared from 150 g titania (ex Degussa), 7.5 g of ^ and 50 g of w*er. To*is 
-j^flH 111 nnfa zeolite Y havinq a silica/alumina molar ratio of 40, and 50 g ot water. Alter 10 
W ^ ^15 a of water wafaddeTlL resultant mixture was smoothly extruded, It was then dried 

at' 120 ' olTc^^O 'Tfof 2 hours. The titania-zeo.ite Y obtained had the following properties: 

BET surface area 246 m 2 /g 

medium pore diameter 32 nm 
15 pore volume 0.33 ml/g 

bulk crushing strength 0.90 MPa 



EXAMPLE VII 



20 1 6 mm Exudates prepared in accordance with the experiment described in Example VI were 
impregnaTed with a solution of H 2 PtCU made up to allow after reduction with hydrogen at 400 C a Pt- 

C °The°^ -ed in a hydrogenation experiment. The hydrogenation experiment 

mmol/100 grammes. 
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1 A orocess for the preparation of a shapable dough which comprises mixing and kneading a 

9. A process tor ine P re P«* Mr ««ii*ta titania with water and an alkanolamine or ammonia or an 

SEES "examine or ammonium being present in an amount of from 3 

to 10% by weight on the to J solids content of the mixture and extrudmg 

11. Titania extrudates whenever prepared by means of a process accord.ng to dam 9 or 10. 
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12. A process for manufacturing calcined titania extrudates which comprises drying and calcining the 

in™* ® Xtrudates acc °*ing to one or more of claims 9-11 to a final temperature of between 300 * C and 
1 000 c. 

* k * 13 a J :ord '"l 9 t0 claim 12 wherein the calcination is carried out at a temperature in the range 

s between 450 C and 750 C, preferably in the range between 475 ' C and 725 * C 

^14. Calcined titania extrudates whenever manufactured by means of a process according to claim 12 or 

15. Use of titania extrudates according to claim 14 as catalyst carriers in hydrocarbon conversion 
processes, in hydrogenation processes, in hydrocarbon synthesis reactions or in the purification of exhaust 

10 Q3S6S. 
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